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STD OBSERVATIONS IN THE NORTHEAST PACIFIC NEAR

47°N, 128°W (AUGUST/SEPTEMBER 1971)

David Halpern

Summaries of STD measurements
recorded in the northeast Pacific during
August and Septenber 1971 are presented
in computer-generated output as vertical
profiles of temperature, salinity, sigma-T
and dynamic height anomaly.

1. INTRODUCTION

On August 5 and 6 and on September 5 and 6,1971, a number of

vertical profiles of temperature and salinity against depth were

measured from the surface to 1500 meters in a 25 km x 20 km region of the

northeast Pacific (figure 1). The average water depth in this region is

2700 meters. Station positions, which were determined by satellite

navigation, by Loran A and by radar to a transponder mounted on a

surface buoy anchored tautly to the bottom, were accurate to about 1 km.

The measurements were made with a Hytech Model 9006 Sa1inity/

Temperature/Depth/Sound Velocity (STD) recorder. The STD descent rate

was maintained at approximately 0.5 m/sec from the surface to 100 meters

and at about 0.75 m/sec from 100 to 1500 meters. Data were not recorded

during the ascent of the instrument. Since all four sensors were used

and because the sampling time per sensor was about 0.05 seconds, a

complete digitizer scan required 0.2 seconds. During the August phase

of the program we had access to a Bissett-Berman r~ode1 8114A Digital
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Figure 1. UPPER: The region of the STD measurements. represented
by the black dot. was approximately 250 km from the continental
shelf break. Contours in uncorrected fathoms.

LOWER: Positions of the STD casts.
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Data Logger and, therefore, this data set consisted of each measured

scan. However, the September data set, which were processed by the data

logging system aboard the NOAA research vessel OCEANOGRAPHER. were

recorded on computer sheets printed by a typewriter. This processing

consisted of passing non-overlapping blocks of five consecutive scans

through a data reduction filter called SUPER 5,3 (Holloway, 1971) which

discards the two extreme values and averages the remaining three to

obtain a filtered scan. Because of the slow speed of the typewriter.

only every third or fourth filtered scan was printed. Typically, a

1500-meter cast contained approximately 5000 scans if recorded in

August and about 700 scans when obtained in September.

Copies of the data are stored at the Pacific Oceanographic Labor

atory, Seattle, Hashington and at the National Oceanographic Data

Center, Washington, D.C. When using the raw data the values 3.75 and

0.20 must be added to all depths and salinities, respectively. The data

presented in this report contain these corrections.

2. DATA REDUCTION

The data from each STO cast were passed through a series of black

boxes that reduced the volume of the data and removed anomalous temp

erature and salinity values or spikes. First, the depth array was

made into a monotonically increasing function and second, spikes were

removed by a gradient technique. The data reduction consisted of the

following steps:

(1) An entire scan was removed from the cast when its depth value
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was less than the preceding one.

(2) For the August data, average values of temperature and

salinity were computed at one meter intervals, e.g., the computed

temperature and salinity values associated with the depth 990 meters

were equal to the average of the temperature and salinity values measured

between 989.5 and 990.5 meters.

For the September data, scans having the same depth were replaced

by a single scan containing temperature and salinity values that were

equal to the average of the removed values.

(3) A temperature (or salinity) value was defined 'to be a spike

and, therefore, was removed from the data set when the temperature
I

gradient on both sides of the value exceeded a critical value and the
I

sign of the gradient was different on both sides of the value. The

critical gradients, which were determined from an examinlation of the

raw data from casts 1022, 1025, 1032, and 1036, were 0.05°C/m and

0.025 %o/m for depths between 0 and 200 meters, and O.Ol°C/m and

0.01 0IJo/m for depths from 200 to 1500 meters.

3. DATA PRESENTATION

The reduced data from each SrD cast is summarized qy a computer
I

generated plot containing the vertical profiles of temp~rature,

Isal inity and sigma-T, and by a table of selected values lof temperature,
I

salinity, sigma-T and dynamic height anomaly. Sigma-T alnd the anomaly

of specific volume were computed from equations deve1op~d by Ekman and

Knudsen (LaFond, 1951). Depth in meters was defined as !equiVa1ent to
I
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pressure in dec'lbars. The trapezoidal method of integration was used

to calculate the anomaly of dynamic depth.

The STD casts measured during the two anchor stations. defined by

casts 1013 - 1019 and 1023 - 1030. were taken at 2-hour intervals. For

each anchor station the vertical profiles of temperature (and similarly

of salinity and of sigma-T) are presented in a single plot. The anchor

station data were also described by the average profiles of temperature.

salinity and sigma-T and by a table of key values associated with the

averaged quantities.
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STD OBSERVATIONS IN NORTHEAST PACIFIC

NEAR 47°N. 128°H (AUr,UST/SEPTEtiBER 1971)

CAST NUt,mER PAGE

1007 8

1008 9

1009 10

1010 11

1011 12

1012 13

1031 14

1032 15

1033 16

1034 17

1035 18

1036 19

1037 20

1038 21

1013-1019 (Average values) 22

1023-1030 (Average values) 23

1013.1019/1023-1030 (Temperature) 24

1013.1019/1023.1030 (Salinity) 25

1013.1019/1023·1030 (Sigma.T) 26
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SRLlNITY - PPT
n~ ~oo x~ "~ "~ "~ "~ .~ .~

TEMPERRTURE - DEGREES CENTIGRRDE
1.00 3.00 &.00 7.00 9.00 11.00 13.00 1&.00 17.00

:J:
~

a.
UJlo

II

6:00

CRST 1007

SIGMR-T

:AST 1007 DATE c; aUG 71 OO ..~ G'4T
L AT ..., 03.9 N t.ONG 128 10.2 \if rJEPTH 270 a M~ TERS

~EPTH TEI1PERA TUR'E SALI".ITY SIG"4A-T DE:. T A-()
(1'4) (e) (PPf) (DY N 11)

0 16.39 32.17 2~. 51 O. 000
10 16.31 32.16 23.52 • 0....20 15.0! 3?08 23.7.. • 080P
30 13... 1 J2.1Q 2".16 .127
50 9.20 3 2.1t 2 25.09 • 19375 7. C;6 32.5" 25 ...6 • 2f> 0100 7.02 32.&6 25.59 • 32 '-150 6.95 :n.&7 26."" • .. 2..200 6.55 33.8 .. ?6.C;9 • C;O?250 5.86 3 3. ~9 26.72 .573

300 C;. ~6 33.Q2 26. eo .639
.. 00 ... 80 3".1) 2 26.9.. .76 ?
500 ..... 6 34.10 27.0" • 87..600 ".26 3...19 27.1.. • 97?
700 3.96 3".26 27.22 1.013
800 3.73 3".32 27. JO 1. 161
900 3.51 3... 37 2?35 1.2....

1000 3.28 3 ..... 0 21."1 1. 321
1100 3.07 3... ft4 27."5 1. 39C;
1200 2.89 3 ... 1t6 21."9 1...6 ..
1 '30 0 ? 7 .. 3 ... ft9 21.53 1.531
1400 2.57 3 ... 52 21.1j6 1.59..
1500 2... 2 3 ... 5,. 21.59 1.653

HANSEN BOTTL~ 16.36 32.1 7 DEPTH :: 13 11
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SALINITY - PPT
~~ X~ X~ "~ "~ ~~ ~~ E~ ~~

TEMPERATURE - DEGREES CENTIGRADE
1.00 '.00 5.00 1.00 9.00 11.00 13.00 15.00 11.00

:AST 1DD~ DATE 5 AU!'; '71 0'729 G"'T
LAT 47 OA.4 N LONG 128 03.6 14 'JEl'TH 2100 104:: TF~S

1EPTH TE"'PEItATU~': SALI~ITY SIGfoU-T DEL TA-O
(M) eel (P?Tl (OV N ~)

0 16.54 ~ 2.1 '7 23.4'7 D. DO 0
10 16.54 32.11 23.47 .044
20 15.57 32.11 23.1;4 • 08~
30 13.26 32.0q 24.11 .12Q
SO q.50 32.3 " 21:). 01 .1cn
7'; 1.6Q 32.5Q 25.45 • 2~ l)

100 6.9 ? 3 2.02 25.58 • 32J
150 6. q6 33.6~ 26.41 .424
200 6.36 J3.135 26.62 • c; 01
250 5.14 J 3.lJ 8 ?6.72 • 51~
3cn 1:';.11 33. '3 8 26."'Q • IIS~~
400 4. 3!; 3 "S.en 26. q2 .162
500 4.06 34.03 21. tn • 815
600 3. q7 34.1 J 21.12 • q?"
100 3.96 34.24 27.21 1. 014
800 3. '7 2 34.31 2'7.2B 1. 164
900 3.4& 34.34 27. ~4 1. 24"

1 000 3. 28 34.Jq 2'7.3Q 1. 32'7
1100 3.15 34.43 21.44 1. 401
1200 2. q5 34.ft5 27.47 1.473
1300 2. '75 34.48 2-'.52 1.540
1400 ;!. C;1 ~ 4. c; 0 27.c;c; 1. 60 It
1500 2.42 34.53 27.';/\ 1.56;

N ANSE'N ROTTLf 16. ~4 3 2.1 ~ o~ront = 12 M
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SRLINITY - PPT

TEMPERRTURE - DEGREES CENTIGRRDE
1.00 '.00 5.00 7.00 9.00 11.00 1'.00 15.00 17.00

U)
Q::
l.oJ
~

l.oJ
z::

:I:
~
Q..

~1

11

CAST 1009

----'--t!i...,:OO--'--""'lII!...., .....oo.----........,I!5........:oo....--""""--..tIi..,:oo--'--.........--~~tiI:oo
SIGtlA-T

::AST tOOq DATe:: C; $UG 1t 091t0 G"'T
LA T 1t7 Oq.O N lONG 128 16.0 \If oEPTH 210 (' M: TE~S

I) EPTJof TE-.."E~ATUR~ SAlI.. ITY SIGMA-T DFl T~-[J
( '1 ) (r.l (PDf)

( f)f ~ "'.

0 Hi.38 32.15 23.50 O. 000
10 16.40 '32.1" 23.1;0 .044
20 14. "5 32.t6 ? 3. P.6 • l) IHi
30 12.85 '2.15 24.24 .12'>
~O 9.13 4 32.54 25.08 • 190
.,.~ 1.77 12.53 25.47 • 21;"

100 6. qo 32.65 25.61 • ~lq150 1'.l:!1l 33.';1 26.13 .42?
200 6.63 33• ., 3 2l!1.'?7 • -;0225 l! 5.91 33.55 26.6A. .574
~oo 5.45 :n• .,7 26.1'5 .643
400 4.41 ~~.q4 26. ql .7Fl9
500 4.17 34.01t 27.03 • 882600 4.04 34.14 27.12 • 9~"700 3.7!; ~4.~0 27.20 1. 0"4
~OO 3.82 34.31 27.?7 1.1"ft
900 3.61 3ft.36 27. ~4 1. '5"1noo ~. 315 3ft.ltO 27.3q 1. 33/\

t100 3.15 34... 3 27.44 1.412
1200 2. q4 34.46 21'.48 1.483
1300 2.73 34.41\ 27.52 1.550
1400 2. I:) 4 34.51 27.1:)6 1.614
1500 2.40 34.C;3 27.51\ 1. 675

1'UNS~N 9tlTTLf 16.00 3i'.lB ~EPTI-f = 13 '"
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SALINITY - PPT
~~ x~ x~ "~ "~ ~~ ~~ ~~ =~

TEMPERATURE - DEGREES CENTIGRADE
1.00 '.00 5.00 7.00 9.00 11.00 1'.00 15.00 17.00

CAST 1010

caST 1010 DATE 5 AUG 71 115~ G'1T
LAT Itr 02.5 N LONG 12~ 21t.5 ~ lJFPTH 2100 to1~ TE~S

ll!:PTl-1 Tt::lo1P~QATU~~ 'S.~Lr..,rTY SIGMA-T "FL lA-I)
(M) (l': ) (OPT' (DV N -."

0 16.2q 32.28 23.61 O. OO!]
10 16.32 32.28 23.61 • O,.!
20 14.2; 32.20 2,..00 • 0 ~ It30 11.26 12.12 24.61 .11q
SO q.2q 32.51 2&;. 15 • 1817r:; 7.70 12.56 25.43 • 2,.,100 7.16 32. ~5 2'5.13 • 30Q

150 ~. 91t 33.76 26.,., .41)1
200 6." '3 :t~. 1\1 26.63 .477
2&; 0 6. 0 f> 33.qJ 26.'12 • 51t'1
~OO 5.68 33.CJ5 26.'9 .613
,.00 5.12 31t.O 2 26.90 .73q
sao ".72 34.0Q 27. 01 •"'5"600 ,.. ,. 0 3,..15 21.0Q .962
700 It. 1. a 34.2,. 27.20 1. O() 1
800 3.8" 3,..2Q 27.26 1. 15 J
QOIJ ~. 6 It 3,..3,. 27.~? 1. 2~q

1000 ~. It 2 31t.1" 21.38 1. ~20
1.10 a 3.1 q 3,..lt3 27.,.3 1. lQ6
1200 2. q'1 3,..,+15 27.lt7 1. "6"130 0 2. ~ 1 34.4~ 21.C:;1 1. 53~
t 40 0 2.61 ~4.51. 27.5CS 1. I; 0 I)
1500 2. It,. ~ it. 0; 2 27.&;1' 1.662

~ANSE~ 9IJTTLE 1 CS. q 0 ~ 2. ~1 DEPTH - 13 M
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SALINlTY - PPT
~~ x~ x~ =~ =. s~ s~ .~ .~

TEMPERATURE - DEGREES CENTIGRADE
1.00 '.00 11.00 1.00 8.00 11.00 1'.00 111.00 11.00

I!!.IID

CAST 1011

I!UD '1!5.11D S.IID
SIGt1F1-T

1!7:11D

:AST 1011 OATC: 5 AU'; 71 1"02 r. '1T
LIlT ..~ ~~. '5 N LONG 128 15. e w l) FPTH 2700 "':: Tr:~~

lEPTH TF."'PE~IlTU~;' SA.LHITY ~It;"'A-T I)EL T~-'"
( "', (f~' tppr, uw~ ..."

0 15. 9 It J 2.~1 23.6" O. 000
10 12.27 2 It. '7 ~ 1".f,1; • Olt 321) 11t. qa 32.t4 2:':. ~ 0 • OA '5
~o 13. ~~ 32.20 21t. 1 ~ • 12'5
1;0 9. 3~ ~2. 37 21). Q~ • 19"75 1.75 ~2. ;6 25.42 • ?fl 0100 1.22 ~ 2.12 25.6~ • ~231 c; 0 1.02 1~. ;1 26.3q .424

200 6.6t. 3 ~.l\" 2&.157 • c; 0 ~
250 5. 9~ 3 ~.lJ 8 ?cs. 69 • 1:;7 c;
300 5. '56 33.~2 21;.7~ • ';I+?.. on 4. q1 :n.Cl9 26.91 • 11;";(10 It. '5" 31+.(]7 27.01 • 884600 It. 26 3".15 27.10 • qq 0
1CO 1+. 02 ~4.22 27.1q 1. 03 C\
800 3.7 t\ 31+.C?Q 27. ?7 1. 161)
qOO 3.55 31t.~C; 21.33 1. 265

tOOl1 3.36 JI+.3Q 27. 3~ 1. 345
11') 0 3.17 34.1+2 27.1+3 1. It 2 ~
1200 2. q7 ~1+.lt'5 27 ...., 1...92
1300 2.78 31+.47 2 7 .51 1. 5" 0
1"00 2.60 34.49 27.5" 1.62'5
t500 2.45 31+.52 21.1;7 1. 681

N4 NSfN BOTTLE 16.1+? '1; 2.22 DEoTH = 11 M
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SALI NITY - PPT
n~ x~ x~ "~ "~ ~~ ~~ ~~ ~~

TEMPERATURE - DEGREES CENTIGRADE
1.00 '.00 5.00 7.00 9.00 11.00 1'.00 15.00 17.00

CAST 1012

1500
2f ....:00..-----'--....23...:..00.---"""---;2.........00..-.....' ---..5...:...00.....--""---;5........00--'----'-----...,..>211:00

5IGMR-T

::~ST 101;' DATE 5 AUG 11 161ft G""T
LAT 4~ 5~. 5 N lONG 12 R 10. 0 \If "EPTH 1.'10 0 M:: Tf:'?S

)':°T~ TE~Pr:~ATU~E SAlI~nY SIG~A-T OfL TA-D
(M) (C) (Opr) (Dor N M)

a 11;.51 32.1 B 2~. ftq O. 'J 00
10 16.48 32.1 1 2~. 'tq • O't't
20 15.21 3 2.1 ~ 2~. 1't • 013'"
30 14.43 32.07 23.86 • 12"C;(l 10.01 32.ftl 24.<:15 • 1q~7r::. 1. ~ 1 32.!)1 25.4'i • ~64Hn "'.01 32.64 25.5~ • 321

150 7.04 3 ~.oF, 2/;.38 • 42~
200 6.53 ~n.'\4 26.5Cl .501;
25 n c;. <:11 13.~1J 26.11 • ~7l1\
~OO 5.47 :n.gO 26.77 • 'i45
400 4.86 3~.~q 2~. q2 .7'" 0
500 4.46 34.07 27.02 • 8A 31;00 4.22 J4.17 21.13 • q ~ '\
"'00 J. q Cl ~4.~5 21.21 1. O~4
"00 ~.78 'lf4.31 71.28 1. 114
gOO 3.154 31+.35 27 .34 1. 25.,

1000 ~. ~7 34. 'lg 27.313 1. 3 ~"
1100 3.10 34. It '} 21.1+1+ 1. 41 '}
120 a 2. q 1 34.1+1; 21.48 1. 484
1 '300 2.73 '34. It ~ 21. ~? 1.5Cil
11+00 2. c; 5 34.51 21.55 1. 61 t;
1t:iOO 2.1+0 34.5J 21.58 1. r,'7~

N ANS~~ ROTTLE 16. ,52 ~2.1 13 D!:°TH = 13 ""
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SALINI TY - PPT
3\,50 32,00 32,50 3;3,00 33,50 34'00 34.50 35.00 35.5U

TEMPERATURE - DEGREES CENTIGRADE
\.00 3.00 5.00 7.00 9.00 11.00 \3.00 15.00 17.00

en
Cl:: 600
W

\t:i 700
1::

I 800 \~!lOO
CL
w 1000 \0

1100 I

\
1200

1300

\400 CAST 1031
I

\500 I

22.00 1'4.00 1'5.00 1'6.00 27.00 28.00

SIGI1A-T

:AST 1031 DATE 5 SE~ 11 1~ 2:> G'1T
_ AT 47 05.& N LONG 128 15.1 \If D:'PTH 2100 H~TE~)

JEPTH TEMPERATU~E SALI"4IT'f SIGMA-T DEL T A-)
( H) (C) (PPT) ( DY,... '1)

0 1&. 4~ 31.lJ5 23.2S O. 000
10 1&. ~~ 31.~5 23.25 • 046
20 1&. ~~ 31.5 It 23.25 • 093
30 13. b& 32.13 2~.07 • 135SO e. &1 32. ~ 1 25.25 • 19~
75 7. &1 32.~5 25.51 • 2& J

100 7. ~2 33.20 25.q7 • 321
150 1.~~ 33.78 2&...2 • ~11
200 6. &0 33. S 5 2&.62 • ~83
250 5.99 33. ~O 26.71 .559
lOO 5.70 33.35 26.78 • &25
~OO 4.90 3 It. 0 0 2&.92 • 750500 it.3it 3Ct.D& 27.03 • 1363
&00 Ct. 2& 34.19 27.1Ct • 967
700 it. 10 34.2& 27.21 1. 063
600 3.81 34.10 27.27 1. 15 Ct
900 3.57 3 ... 31t 27.33 1. 23!3

1000 3.37 3Ct.39 27.39 1. 311\
1100 3.17 3... 1+2 27.Ct3 1.393
1200 2.93 34... 5 2'7.Ct8 1.4&Ct
13Q 0 2.72 3... +9 27.53 1. 531
11+00 2.57 3Ct.~1 27.55 1.5135
1500 2. Ct 1 3 ... 53 27.58 1. &55

~ ANSEN BOTTLE 1&.it4 31.lJ& O':°T1-4 = 23 M
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SALINITY - PPT
31 .50 32,00 32,50 33,00 33,50 34.00 34.50 35.00 35.50

TEMPERATURE - DEGREES CENTIGRRDE
1.00 3.00 5.00 1.00 9.00 11.00 13.00 15.00 11.00

CRST 1032

T

I

300

400

500

1400

1500
22 .....0....0 --",Z3,...,.OO........~...."Z,...4....00...---........,Z....5...,.0.,..0---",26.-.""00,.........----,2"'"1......0""0--'28.00

SIGMA-T

100

200

Cf)
a::: 600
w
t;::; 100
1::

I 800

"t 900
0...
W 1000o

1100

1200

1300

[;AST ~D32 DATE 5 SE~ 71 174'+ GI1T
.. AT 4 05.6 N LONG 128 D5. q If IJEPTH 270 D '1:: TE~5

lEPTH TEMPERATU~E SALI~ITY SIG'1A-T DE. TA-)
(M) (C) (PPT) (Of N 11»

0 16.50 31.59 23.27 O. DO D
10 16.48 31. ~2 23.29 • D4620 16.46 31.31 23.29 • 0923D 1".6'+ 32.08 23.82 • 136
50 6.77 32.;2 25.24 .200
75 7.6D 32.77 25.61 • 26310 D 7.61 33.2'+ 25.97 • 31 q

150 7.13 33.77 26.45 • 40 ~200 6.5'+ 33.8& 26.61 .465
25D 5.81 33. =) D 26.73 .550
300 5.29 33.~2 2&.81 .621
4DO 4.70 34.01 26.95 .744
500 4.38 34.09 27.05 • 856
600 It. 3 D 34.19 27.13 • g60
700 3.99 34.26 27.22 1. 056
800 3.79 31+.31 27.26 1.145
9DD 3.54 34.37 27.35 1.22q

1 DDa 3.37 3/t.:. D 27.39 1. 307
1100 3.06 34.'+4 27.45 1. 380
1200 2.88 34.lt6 27.49 1.449
1300 2.68 34.; 0 27.54 1.515
140D 2.52 34.; 1 27.56 1. 57~
1500 2.36 34.; 3 27.59 1.63B

t4 ANSEN BOTTLE 16.47 31.32 DEPTH = 2S M

15
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SRLINITY - PPT
31,SO 'C,1IO 32,SO ",00 ",SO ",110 34,50 35,00 35;50

TEMPERRTURE - DEGREES CENTIGRADE
1 .110 3.110 5.110 7.110 9.110 11 .110 13.110 15.110 17.110

28.0027.00

CRST 1033

24.00 25:00 26.00

SIGMR-T

400

500 T

~ 600
w
t:i 700
z:
I 800

;:900
a...
~ 1000

1100

1200

1300

1400

1500
22.00

:aST 1033 OATE 5 SEC) 71 2001 G'1f
"' AT ,.7 00.6 N LONG 126 05. 8 If 1EPTH 2700 M::TERS

JEPTH TEMPEI{ATU~~ SALIHT'f SIGMA-T OE.TA-)
(101) (C) (PPf) ( 01 N '1)

0 16.62 31. ~4 23.20 o. aD 0
10 16.57 31.56 23.23 • 04720 16.49 31.'5 23.24 • 09330 15.64 31.H 23.48 • 13'350 9.05 32.~8 25.16 • 2067r; 7.83 32.33 25.62 • 211100 7.59 33.23 25.96 • 32~150 7.12 33.77 26.46 .416

200 6.47 33. ~8 26.63 .492
250 5.92 33.30 26.12 .562
300 5.30 33.~2 26.81 .629
400 4.68 34.02 26.96 .750
500 4.41 34.11 27.06 • 861600 4.18 34.19 27.15 .963
700 3.99 34.26 27.22 1. 058
800 3.17 34.32 21.29 1.146
900 3.52 34.36 27.35 1. 229

1000 3.30 34.ltO 27.40 1. 308
1100 3.10 34."3 27.45 1. 382
1200 2.86 34.lto 21.49 1.452
1300 2.66 3 it. 5 0 27.54 1.517
1400 2.1+9 3it.; 2 27.57 1.579
1500 2.36 3 ... 53 21.59 1.639

tUNSE~ BOTTLE 16.49 31. ~6 OEPTH = 20 H
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SRLINITY - PPT
31,SO 32,DO 32,SO ",00 33,SO 34,00 34.50 35:00 35:50

TEMPERRTURE - DEGREES CENTIGRADE
1.00 3.00 5.00 7.00 9.00 11.00 13.00 15.00 11.00

CRST 1034

1200

1300

1400

100

200

300

1500
22:...00..-------------~--,zJT4'..".lXl..--- ....t5....:00....---<---..."Z,...6:.,..OO.--.........,z""1,...,:OO.,....----ToI""Z8:00

SIGMA-T

500

400

ena:: 600
W

t;:j 700
z:
I 800

~ 900
a....
WIOOOa

1100

:AST 1031+ DATE 5 SEll 71 2215 GHT_AT 1+& 55.& N LONG 128 10.0 If DEPTH 270 0 H~ TE~S

()EPTH TE"fPERATU~~ SALI~IT,{ SIGHA-T DEL TA-~
CM) (C) (PPT) ( OY' N "ft

0 1&. &9 31.!l3 23.18 O. DO 0
10 1&.50 31.84 23.23 • 01+ 720 1&.41 31.!l & 23.2& .093
30 11.17 32.27 24.b4 • 13350 8. &2 32. ;1 25.25 • 19275 7.34 32.&9 25.57 .257

!GO 7.54 33.1 .. 25.90 • 314150 7.3& 33.!U 2&.1+5 .404
200 &. 1+ 7 33. '9 Z&. &4 .480
250 5.7& 33.31 2&. 71+ • 550300 5.25 33.:32 2&.82 .616
400 4.85 31+.01 2&.93 .738
500 1+.&1+ 34.11 27.0J • 851600 4.45 34.22 Z7.14 • 95it700 3.97 3 't. 25 27.22 1. 050
800 3.73 34.31 27.2q 1. 139
qeo J. It 3 31+.35 27.35 1. 222

1000 3.21+ 34.40 27.1+1 1.2QCJ
1100 3.0 .. 34. ~3 27. ~5 1. 372
1200 2.86 34. ito 27.49 1. 44 '2
1300 2.67 34.50 27.54 1. 50 ~
14e 0 2.53 34. ;)?- 27.57 1. 570
1500 2.36 34.5 .. 27.59 1. 62'3

l'4ANSE.N BOTTLE 16.48 31. ~ 3 DEPTH = 2D "1

17



SRLINITY - PPT
'1 ,50 32,00 '2,SO ",00 33,SO ,.,1Il '.,50 35,00 '5;50

TEMPERRTURE - DEGREES CENTIGRRDE
1.00 3.00 5.1Il 7.1Il 9.00 11 .1Il 13.00 15.00 17.1Il

CAST 1035

T

1200

1'00

1400

(f)
0::: 600
W

t:i 700
:c
I 800

~900
a..
w 1000
CJ

1100

1500
2e~·"'OO.---'-----'-'--~2"'4""':OO"---~""2S""':OO"'--~""'26""'.""lJijr--'--._.--'--2if.00

SIGM~-T

4

'00

100

200

500

::AST 1035 DATe: & SP 71 0011 G"1r
LAT '+5 55.6 N LONG 128 15.,+ W O~PTH 2700 M::TE~S

3EPTH TEMPERATU~E SALI~IrY SIG~1A-T OE~TA-)
Pi) (C) CPPH COY N '1'

a 1&.58 31. ~S 23.22 O. 000
10 1&.57 31.' 6 23.23 • 0,. 720 16. ,.,. 31.~& 23.26 • 0933D 13.05 32.26 2,..28 • 13650 8.25 32.:' 0 25.37 • 19675 6.89 32.54 25.60 • 259100 6.50 32.74 25.73 • 31~150 7.50 31.73 26.37 • ,.1,.

200 6.77 33.:J 2 2&.62 • ,.92
250 6.29 33. :J 3 26.69 .5&,.
300 5.51 3 3. ~ 0 26.77 .631
,.00 It. 85 33.39 26.91 .757
500 4.53 3lt.07 27.01 • ~71600 ,..15 3".16 27.12 .976
700 3.98 31+.25 27.21 1. 072
600 3.66 3,.. ~ 9 27.28 1. 16~
900 3.5'+ 3,..3& 27.35 1.2lt5

lOGO 3.26 3,..3~ 27. ,.0 1. 32,.
1100 3.06 :3,.. It 2 27.,.4 1. 39/i
120 a 2.87 3,.. +I) 27.,.9 1. ,.68
130 a 2.68 31+. 't9 27.53 1. 53,.
1'+0 0 2.51 31+. i 1 27.56 1.597
1500 2.35 3,..53 27.59 1.65&

NANSEtII BOTTLE 16." 7 31. ~ 5 DEPTH = 23 M

18
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SALINITY - PPT
:31,SO ,g,oo ,g,so 33,00 ",so 34,00 34.SO '5.00 3$.50

TEMPERATURE - DEGREES CENTIGRADE
1.00 '.00 5.00 7.00 9.00 11.00 13.00 15.00 17.00

CAST 10361400

15~""':OO""-~"'FI"'1~~""'2rT4.'?I;OO~~'JIi2Sr'-1:00-~"""2zr6:1'I100,..-'--rn_-'--"""R'28:00

SIGMA-T

13!!lJ

100

200

300

400

5
(/)
a::: 600
W

t:i 700
z:
I 800

~900
0-
W 1000o

1100

1200

:;A5T 1036 DAT~ 6 SE=» 71 022ft G...r
~ AT 4:) 55.7 N LONG 121:' 20.9 " DEPTH 2700 M::TE~S

)EPTH TE"1PE~ATU~E SALI~ITY SIGMA-T DE. TA-)
uu (e) (OPT) ( DY N '1l

0 16.23 32.12 23.51 O. OO:J
10 16.08 32.37 23.73 • 04320 15.96 32.38 23.77 • 08530 13.71 32.28 24.17 • 12550 8.82 32. ~ 8 25.27 • 18675 7.49 32.53 25.51 • 25 a100 6.68 32.56 25.64 • 311150 7.12 33.53 26.27 • 416200 6.60 33.~5 26.59 .497

25 a &.03 33.69 26.69 .5&9
300 5.52 33. ~2 26.78 .637
400 4.88 ]3d8 26.q1 • 762500 4.38 3~. I) 5 27.02 .871
600 3.97 34.12 27.11 • 982700 3.92 34.22 27.20 1. 080
800 1.56 34.?9 27.28 1. 170
900 3.45 34.35 27.35 1. 254

1000 3.28 34.38 27.39 1. 333
1100 3.06 31+.42 27.44 1.407
1200 2.87 3~. it £» 27.49 1. 47~
1300 2.69 34.'+8 27.52 1.544
11+0 0 2.52 3 It. >1 27.56 1. 607
1500 2.37 34. i 3 27.59 1.667

NA NSEN 90TTLE 16. 02 32.ftO D~PTI-f = 23 "1
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SALINITY - PPT
~II,SD 32,00 ,e,&o ",00 ",SO 34,00 '.,so a,oo '&;&0

TEMPERATURE - DEGREES CENTIGRADE
I .00 3.00 &.00 7.00 9.00 \I .00 13.00 15.00 17.00

(I)
ll::; &
W
I
Wz:

I

:I:
l
lL
~I

\I

CAST 10:37

SIGI1A-T

~AST 1037 DATE & SP 71 0531 G'1T
LA T it7 00.& N LONG 128 20. 9 .. IJEPTH 2700 M:: TERS

JEPTH TEMPE~ATU~E SALI-.ITY SIG!'1A-T DE. TA-~
( M) (0 ) (PPT) ( Of' N '1)

a 16.4.. 31.81 23.27 o. 00')
10 16.39 31.l2 23.32 • 01+&20 16.22 32.10 23.49 • 091
30 13... 1 32.25 21+.20 • 133
50 a.97 32.:.3 25.29 • 1 gl+71.; 7.50 32.57 25.54 • 257

100 &.71+ 32.10 25.66 • 313
150 7. 01+ 33.57 2&.38 • 1+1&
200 &. &7 33.1)3 26.56 .1+95
250 &.07 33. ~9 26.69 • 5&8
300 5.55 33.l1 26.17 • &3~
1+00 4.66 33.38 2f;.90 .761
50G 1+.19 31+.03 27.02 • 875&00 It. 01 3 ... 11+ 27.12 • 980
700 3.67 34.19 27.20 1. 017
800 3.56 31+.~8 27.28 1. 167
900 3.46 31+.35 27.35 1. 250

1 J 00 3.26 36t.lt1 27.1+1 1. 328
1100 3. 04 31+.+3 27.45 1. 1+ 01
120 a 2.85 31+.:'0 27.49 it 1+70
1300 2.67 3 ..... g 27.53 1.536
1 .. 00 2.52 36t. 5 2 27.56 1.599
1500 2.37 3... ;2 27.58 1. &51\

N ANSEN BOTTLt:: 16.18 32.11 OEPTH = 22 M
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SALINITY - PPT
'1 ,SO ",00 ",SQ 33,00 33,SO 3.,00 '.,SO 35,00 35.50

TEMPERATURE - DEGREES CENTIGRADE
1.00 3.00 5.00 7.00 9.00 11.00 1'.00 15.00 17.00

CAST 1038
1500

t2 .....00..--"'--""zjr'1:00--....zrT.:""II1..--------""rli'"':II1--..."z....Ii.""OO.---'--""...,-~ .........ZS.oo
SIGMA-T

100

en
0::: 600
l.&.J

t:i 700
r
I 8

~900
0...
l.&.J 1000
CJ

1100

1200

1300

1400

500

300

400

CAST 1038 DATE 6 SE;) 71 0&5J G"1T
LA T 1+7 C5.7 N LONG 128 20.9 ill J~PTH 2700 "1; TE ~5

lEPTH TE::MPERATU~E SALIHTY SIGMA-T DE. TA-D
00 (e) (PPT) ( Of N "'.

0 16.52 31.85 23.23 O. 000
10 1&.53 31. ~& 23.2'+ • 0'+&20 1&.23 32.01 23. '+2 • 092
30 13.71+ 32.3& 21+.22 • 133
50 8.58 32. !) 3 25.35 • 19.:.
75 7.30 32. ,2 25.53 • 251

100 &.55 32.~9 25.68 • 317bO &.9& 33. 2 ~ 2&.'+1 • 1+1520e &.39 33.81+ 26.50 • 1+93
250 5. &8 ~3. ~ 5 2&.12 .553
300 5.05 33.38 2&.80 • &291+00 4.3& 33.15 2&.93 • 7'51500 '+.12 3 It. ~ 5 27.01+ • 8&2600 3.88 31+.11t 27.11+ .9&5
100 3.90 3 It. ~:; 27.22 1. 0&0
800 3. &2 3 '+.31 21.30 1. 11+8
900 3. '+ '+ 3,+.35 27.35 1. 231

1000 3.31 31+.:' 1 27.40 1. 309
1100 3.09 31+.1+3 27. 1+1+ 1. 38 '3
1200 2.92 3it. :. & 27.'+9 1. 1+53
1300 2.72 3,+.1+8 27.52 1. 520
11+00 2.53 3,.. i 2 27.56 1.583
1500 2.37 3 't. :7 3 21.59 1. &1+ 3

NANSEN BOTTLE 15.92 32.03 DEPTH = 20 '"

21

------- -------



SRLINITY - PPT
31.50 32.00 32.50 33.00 33.50 34.00 34.50 35.00 35.50

TEMPERRTURE - DEGREES CENTIGRRDE
1.00 3.00 5.00 7.00 9.00 11.00 13.00 15.00 17.00

100

200

300

400

500

UJ
0-:: 600
w
f-

700w
L:

800

:r: 900
f-
CL
w 1000
0

1100

1200

1300

1400 CRSTS 1013 - 1019

1500
22.00 24.00 25.00 26.00 27.00 28.00

SIGMR-T

CAST 1013-1J19 DATE. 6 AUG 71 GMT
LAT 47 03.& N LONG 128 17.3 W DEPTH 270" MUERS

OEPTH TEMPERA TURE SALINITY SIGMA-T CELTA-O
(1) (C) ( PPT) ( DYN M)

" lb.o+& 32.16 23.4+8 ~ • l '" I:
l n 16. oJ 7 32.11 23.53 • I· '+4
2U 1... 74 32.13 23.e.'t .... b6
30 12.35 32.11 2lt.31i .125
Sf 9.28 32.47 25.12 .189
75 7.90 32.61 25.44 .2~bun 7. (,8 32.7tl 25.67 .318

150 7.Jl 33.69 2b.41 .41b
200 b.51 33.84 2&.59 .493
250 -:>. 9 7 33.88 26.b<j .565
30(1 5.48 .3 3. 91 26.78 • E: 32
400 It. d 9 33.99 26.~1 .7';;7
50(' ,+.53 34.(;7 27.Cl .872
bOe 4.27 3 't. 16 27.11 .976
700 4. I: 3 3 it. 24 27.2'.1 1.n6
80 c 3.81 34.3(' 27.27 1.167
900 3.58 34 • .35 27.33 1.25>2

leeO 3.34 3,+. 39 27.39 1.332
1100 3.16 3 't. lt2 27.43 1.4(7
12VO 2.97 34.4:' 27.47 1.419
1300 2.77 34.48 27.!")1 1.~'t6
14C (' 2.58 3't.~C 27.55 1.611
1501) 2.43 34.52 27.57 1.b73

~ANSEN BOTTLE 15.79 32.18 DEPTH = 1~
,.,

22



TEMPERATURE - DEGREES CENTIGRADE
1.00 3.00 5.00 7.00 9.00 11.00 13.00 15.00 17.00

I
CASTS 1023 - 1030

1500
22.00 23.00 24.00 2!j.00 26.00 27.00 2iLoo

SIGMA-T

CAST J023-1030 DATE: 5 SEP 71 GMT
LAT 't 03.6 N LONG 128 17.3 W DEPTH 2700 I1ETt.RS

DEPTH TEI1PERA TURE SALINITY SIGMA-T DELT A-O
CM) CC) cppn COYN M)

C 16.55 31.82 23.2i1 (,.(.(;0
10 1&.51 31.82 23.21 .(.4+7

5S 1b.36 31.83 23.25 .(193
12.86 32.25 2&+.31 .135

50 8.8& 32.5't 25.2/t .196
75 7.25 32. &3 25.S&+ .2eu

100 &.63 32.7& 25.73 .320
150 7.'t 2 33.7& 2&.'tl .'t15
200 &.76 33.88 Zb.59 ...93
250 6.11 33.92 2&.71 .5&4
300 5.&8 33.96 2&.79 .b31
'tOO 't.81 3't.OO 2&.93 .7~5
500 1t.'t4 3 't. 09 27.(14 .8&8
600 4.39 34.19 2~.~2 .972
78° 3.~5 3 it. 2't 2 • 1 1.C&8
8 0 3. 3 3it.30 27.28 1.1~8
900 3.50 34.35 27.34+ 1.2'tl

1C8° 3.28 3 ... 'ttl 27.'tD 1.320
11 0 3.12 3 't. 't't 27.'t5 1.393
1200 2.92 34. 't7 27.'t9 1.463
1300 2.70 3 't. SO 27.S3 1.529
i~B8

2.53 3't.52 27.S7 1.591
2.39 34.5't 27.59 1.b51

HANSEN BOTTLE 1&.38 31.87 OEPTH = 24 M
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TEI"IPERRTURE - DEGREES CENTIGRRDE
1.00 3.00 5.00 7.00 9.00 11.00 13.00 15.00 17.00

100

200

300

400

500

en
0:: GOO
W
I- 700W
L

600

I: 900
I-
0-
W 1000
0

1100

1200

1300

1400 1023 - 1030

1500

TEMPERATURE - DEGREES CENTIGRRDE
1.00 3.00 5.00 7.00 9.00 11.00 13.00 15.00 17.00

100

200

300

400

500
en
0:: 600
W
~ 700
L:_

600

2= 900
0-
W 1000
0

1100

1200

1300

1400 CASTS 1013 - 1019

1500

24
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SRLINITY - PPT
31.50 32.00 32.50 33.00 33.50 34.00 34.50 35.00 35.50

100

200

300

400

500
(f)
a,:: 600
w
I-

700w
1::

BOO

I 900
I-
Q...
W 1000
0

1100

1200

1300t
1400 CRSTS 1023 - 1030

1500

SRLINITY - PPT
31.50 32.00 32.50 33.00 33.50 34.00 34.50 35.00 35.50

100

200

300

400

500
(f)
a,:: 600
w
I-
W 700
1::

BOO

:r:: 900
I-
Q...
W 1000
0

1100

1200

1300

1400 CRSTS 1013 - 1019

1500

25



SIGMR-T
22.00 23.00 24.00 25.00 26.00 27.00 28.00

100

200

300

400

500
(/)

600Q::
U-J
t- 700U-J
1::

800

:I: 900t-
a...
U-J 1000
0

1100

1200

14 CRSTS 1023 - 1030

1500

SIGMR-T
22.00 23.00 24.00 25.00 26.00 27.00 28.00

100

200

300

400

500
(/)
Q:: 600
U-J
I-

700U-J
L:

800

:I: 900
I-
a...
w 1000
0

lIDO

1200

1300

1400 CRSTS 1013 - 1019

1500

26
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